The management of gynaecological cancers in elderly women and high-risk patients is an even more relevant issue, because the increase in longevity and comorbidities. The assumption of frailty based on age alone may lead to inadequate and inappropriate treatment and frailty assessment is recommended. The aim of this study was to assess if Vulnerable Elders Survey-13 (VES-13), as indicator of frailty, can predict the toxicity of chemotherapy in gynaecological cancers.
Introduction
Because the significant increase in longevity, management of gynaecological cancers in elderly women is an issue that is going to be even more relevant. Elderly patients affected by gynaecological cancers will rise further and gynaecologic oncologists have to focus on these patients and their specific needs. [1] Ovarian cancer is common in the elderly and its incidence increases with age to reach a peak during the 7th decade of life. Also endometrial cancer, the most common gynaecologic cancer, primarily affects elderly women, with a mean age at diagnosis of 68 years. Furthermore, in this subpopulation endometrial cancer has specific features which make it more aggressive leading to a poor prognosis. [1] Cervical cancer has a bimodal age distribution, with peaks at ages 30 to 39 years and at ages 60 to 69 years; nearly 20% of women with cervical cancer are diagnosed when they are over age 65. [2] Geriatric population has frequently acquired comorbidities and is less likely to receive standard antineoplastic treatments and is underrepresented in clinical trials. [3] [4] [5] [6] [7] [8] An emergent concept is frailty, a state of vulnerability to poor resolution of homeostasis following a stress and it is a consequence of cumulative decline in multiple physiological systems. [9, 10] Chronological age alone is a poor predictor of frailty. Comprehensive geriatric assessment (CGA) is the most used method to identify frailty, but it is time-consuming to administer and it may not be suitable for use in clinical practice. Some authors have proposed screening tools that can be used to rapidly identify vulnerable patients. Recent studies have shown that some of the geriatric parameters, included in the complete CGA and in some screening tests, can have a predictive value for chemotherapy toxicity, and specific scores have been identified in order to assist the clinical decision process of physicians. [11] [12] [13] [14] Vulnerable Elders Survey-13 (VES-13) is a simple functionbased frailty screening tool that can be administered within 5 minutes. VES-13 was developed in 2001 to identify older people at risk of health deterioration. [15] The construction of VES-13 was based on analyses of survey data from a sample of elders in the Medicare Current Beneficiary Survey. [16] The aim of this observational prospective study is to assess if frailty, determined by VES-13, can predict the risk of toxicity in patients with gynaecological cancers undergoing chemotherapy.
Methods

Patients and treatment
The analysis involved patients aged ≥ 70 years (elderly) with ovarian, endometrial and cervical cancers, treated at the Gynaecological Oncologic Unit of the Academic Division of Gynaecology and Obstetrics, Mauriziano Hospital, Torino, from January 2010 to May 2016. All of the patients included in the study must have received chemotherapy.
Institutional review board approved the study protocol, and all participating patients provided informed consent.
Clinical and demographic data included medical comorbidities, amount of medications, type of cancer (ovarian cancer, endometrial cancer or cervical cancer), age at diagnosis, histology and International Federation of Gynecology and Obstetrics (FIGO) stage, type of treatment and recurrence.
In the analysis of the chemotherapy treatment and its toxicity, a record was kept of the type of chemotherapy (single-agent or combination), the line of chemotherapy, the number of cycles, the amount of dose reductions and the reason for each reduction, the number of dose delays and the reason for each delay, treatment discontinuations, the use of colony stimulating factors (CSF), the need of blood transfusions and the patient's response. The toxicity was assessed using the Common Terminology Criteria for Adverse Event (CTCAE) v. 4.0, and grades 3 to 4 haematological and nonhaematological toxicities were included in the analysis.
Finally, the last follow up and patient's clinical condition were reported.
VES-13
VES-13 (Table 1 ) was administered to all of the women at the initial evaluation. VES-13 consisted of 4 groups of questions: age, self-perceived health, difficulties to perform 6 specific activities (crouching or kneeling, carrying heavy objects, extending arms above shoulder level, handling small objects, walking for 500 meters, doing heavy housework) and difficulties to perform daily living tasks due to health concerns (shopping for personal items, managing money, walking across the room, doing light housework, bathing, and showering). The score ranged from 0 to 10 and a score ≥ 3 was considered to show impairment. [15, 16] At the end of the treatment, chemotherapy toxicities and compliance to treatment were compared with results of VES-13.
Statistical analysis
The characteristics of the studied subjects were summarised in the sample as a whole, and in the groups defined by VES-13 scores. The categorical variables were compared using the chi-squared test or Fisher test, and the continuous variables were compared using T Student test. Statistical significance was set at P = .05. The analyses were performed using statistical package SPSS Ver. 17 for Windows (Chicago, IL).
Results
The study included 84 patients affected by gynaecological malignancies (ovarian, endometrial, and cervical cancer). All of the patients underwent chemotherapy. VES-13 was administered to all 84 women at the initial evaluation and it identified 36 patients (42.9%) as vulnerable (score ≥ 3). Three patients (3.6%) were more than 85 years old at the beginning of the treatment and therefore were vulnerable even based on age.
Clinical and demographic characteristics
Mean age at the time of chemotherapy was 75.4 and median age 75 (range 70-89).
Patients were taking a mean number of 3.3 daily medications and a median number of 3 (range 0-10). However, 20 patients (23.8%) were taking 5 or more daily medications, the threshold value to define poly-pharmacy. Incidence of poly-pharmacy resulted greater in vulnerable subjects (75% in vulnerable versus 25% in non-vulnerable, P = .0003).
The mean number of comorbidity was 2.1 and the median number 2 (range 0-7). The most prevalent comorbidities were: hypertension (73.4%), diabetes mellitus (19%), cardiovascular diseases (17.9%), peripheral vascular diseases (16.7%), cerebrovascular diseases (13.1%), and respiratory problems (9.5%). The mean number of comorbidities was greater in the group of vulnerable patients (3.14 in vulnerable versus 1.77 in nonvulnerable, P = .0001).
Cancer characteristics
The most frequent malignancy was ovarian cancer (64 patients, 76.2%), followed by endometrial cancer (13 patients, 15.5%) and cervical cancer (7 patients, 8.3%). Tables 2 and 3 display histologic type, cytology, grading, and FIGO stage of ovarian and endometrial cancers. All patients with diagnosis of cervical cancer, included in the study, showed at histopathologic analysis a squamous cells cancer.
Chemotherapy treatment and toxicities
Twenty-one patients received neoadjuvant chemotherapy (25%), 36 received adjuvant/first-line chemotherapy (42.8%) and 17 a second line (20.2%); a smaller part of patients (11.9%) received third and fourth lines. The mean number of cycles was 6. Sixty-two patients (73.8%) underwent combination chemotherapy and, of these, 46 women (74.2%) received an association of paclitaxel and Table 1 Elements included in VES-13 [16] . Table 4 , combination chemotherapy was prevalent in non-vulnerable women rather than in non-vulnerable ones (62.9% versus 37.1%, P = .07, respectively); vulnerable women mostly received a single-agent therapy (59.1% in vulnerable versus 40.9% in non-vulnerable, P = .07). Analysis of patients response to treatment revealed a statistically significant difference (P = .001) between the 2 cohorts of patients: complete response was mostly experienced in non-vulnerable subjects (83.3% versus 16.7%, respectively, P = .001), whereas progression of the disease was prevalent in the vulnerable ones (64.3% in vulnerable versus 35.7%, in non-vulnerable, P = .001). Recurrence of disease occurred in both groups without significant differences. Chemotherapy-related toxicities are reported in Table 4 . Within haematological toxicities, thrombocytopenia and anaemia were more frequent in vulnerable subjects rather than in nonvulnerable 1 (81.3% versus 18.7%, P = .0005, and 81.8% versus 18.2%, P = .005, respectively). Incidence of neutropenia, the most frequent haematological toxicity (51.2% of all patients), was comparable between the 2 groups. Non-haematological toxicities (neuropathy, renal toxicity, arthralgia or myalgia and asthenia) were more prevalent in vulnerable patients. Supportive care was necessary in some patients and in particular granulocyte colony-stimulating factor (G-CSF) (32.1%), erythropoiesisstimulating agent (ESA) (1.2%), and blood transfusions (9.5%). G-CSF administrations and blood transfusions were more prevalent in vulnerable subjects rather than in nonvulnerable ones (63% versus 37%, P = .10, and 75% versus 25%, P = .05, respectively); ESA was used in only 1 nonvulnerable patient. A total of 12 patients (14.3%) required a dose reduction during therapy, 47 (55.9%) had 1 or more dose delays and 19 (22.6%) discontinued treatment. Dose reductions were prevalent in vulnerable subjects even if the difference between the 2 groups was not statistically significant (66.7% in vulnerable versus 33.3% in non-vulnerable, P = .07), whereas delays were similar between vulnerable and non-vulnerable subjects (51.1% in vulnerable versus 48.9% in non vulnerable, P = .08). Treatment discontinuations mostly occurred in vulnerable patients (68.4% in vulnerable versus 31.6% in non-vulnerable, P = .01). Leading indications for dose reductions, delays and treatment discontinuations, according to VES-13, are reported in Table 5 . Table 4 Chemotherapy treatment, toxicity, and compliance by VES-13. 
Elements of assessment Score
VES-13
Discussion
The aim of this study was to assess the role of VES-13 in identifying elderly women with gynaecological cancers at risk of toxicity related to chemotherapy. In this sample, VES-13 identified 32% of individuals as vulnerable. The vulnerable group had 4.2-fold greater risk of functional decline and death over the next 2 years in comparison to elders with a lower score (VES-13 < 3). [16] Although VES-13 was not originally designed to answer specific oncological questions, it has been studied as a screening tool in oncology in several studies and 2 of them concluded that VES-13 could be a useful preliminary screening tool with a sensitivity of 73% and 87% respectively. [17] [18] [19] [20] [21] The 42.9% of the patients in our series were classified as being vulnerable, a similar value to that obtained in other studies, even if concerning other types of cancers (from 32% to 53%). [16, 20, [22] [23] [24] In literature is still unclear a new possible role of VES-13 in the management of older patients with cancer: it could be high capable of identifying elderly patients at risk of toxicity related to treatment. This new possible role was described in few previous studies, but none of these analysed exclusively elderly women with gynaecological cancer. [22, 25] Vulnerability condition influenced the chemotherapy treatment, both in terms of toxicity and compliance. The most appropriate choice of chemotherapy is a combination of agents and it shouldn't be excluded only due to chronological age. However, for vulnerable patients, several strategies have been evaluated to improve feasibility and tolerability while maintaining dose intensity, such as single-agent therapy or weekly schedules. In our study response to treatment showed differences between the 2 groups. The higher prevalence of progression disease in vulnerable patients could be explained by the fact that these women often fail to complete all chemotherapy cycles or they complete them with several delays and dose reductions with a suboptimal result. [26, 27] Aging is associated with the decrease of bone marrow reserve and an increased risk of myelosuppressive-associated complications from chemotherapy. [28, 29] In our cohort of patients, thrombocytopenia and anaemia were more prevalent in vulnerable women, in line with the results of the study of Luciani et al. [22] This difference didn't occur for neutropenia, but the use of supportive care (G-CSF) has been prevalent in vulnerable subjects as a preventive treatment. G-CSFs s are effective in lowering neutropenia incidence and are also associated with improved survival in elderly patients. [30] The study of Poonawalla et al demonstrated that ESAs are effective in reducing the need of a blood transfusion, however other studies showed that administration of ESA is associated with an increased risk of venous thromboembolic events and mortality. [30, 31] In our study, only 1 patient used this growth factor. According to Luciani's study, non-haematological toxicities were prevalent in patients identified as vulnerable by VES-13. [22] The elderly population is more likely to experience reduction of delivered dose intensity and delays in chemotherapy administration. The delay in chemotherapy administration is associated with a worst overall survival in elderly oncologic patients and haematological toxicity is a common reason for the delay, as shown in our study. Furthermore, in our study, discontinuations were prevalent in vulnerable women, mostly due to an excessive toxicity. Thus, appropriate starting dose reductions and preventive measures should be taken in elderly patients, mostly the vulnerable ones, in order to complete the treatment without delay. [26] In clinical practice, a widely-used screening tool is G8, a questionnaire composed of 7 questions and the age of patient. In a comparison between G8 and VES13, the first demonstrated a higher sensitivity (76.5% versus 68.7%), but at the expense of a lower specificity (64.4% versus 74.3%). [32] However other 2 studies concluded that VES-13 has a sensitivity of 73% and 87% respectively. [20, 21] These variations may result from differences in administration. In other studies, VES-13 was administered predominantly by the nursing staff, while in the Luciani et al study it was administered by a physician. Similarly, in our study VES-13 was administered by a physician.
Literature shows that VES-13 is 1 of the most investigated instruments in geriatric oncology and it is widely used for screening purposes in order to identify patients who need to undergo a full geriatric evaluation. National Comprehensive Cancer Network (NCCN) guidelines encourage the use of a full CGA when it is required after the pre-assessment. [14] However, CGA is time-consuming and it is often not suitable for clinical practice; a simply and rapid tool such as VES-13 can help oncologists optimize assessment times. In our study 48 patients (57.1%) resulted non-vulnerable, which means that a full CGA could not be required by more half of the patients. Moreover, it could be considered a good candidate for further evaluation as a predictor of risk of chemotherapy toxicity.
Even if there are some limitations, such as the limited number of patients, the not randomized design and the inclusion of different type of gynaecological cancers with different rates of recurrence and survival, this study is the first to evaluate VES-13 exclusively in elderly women with gynaecological cancers. VES-13 could be considered an effective tool to stratify elderly patients with gynaecological cancer according to vulnerability in order to estimate and to prevent complications induced by chemotherapy. Further evaluations and randomized studies are recommended with the aim of validating VES-13 as a tool to choose the most appropriate treatment and to guide gynaecologic oncologists decision-making.
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